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(54) COMBINED MAGNETIC HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a combined 
magnetic head having a huge magneto-resistive head 
and an inductive head layered on a non~magnetic 
insulating substrate used as a head slider, wherein the 
size of a lower magnetic shield or an upper magnetic 
shield (lower magnetic core) is reduced up to the size 
magnetically required to form a structure by which a 
heat radiating effect can be obtained. 
SOLUTION: The combined magnetic head has a 
structure wherein a heat radiating fin made of copper 
connected to the magnetic shield is provided at the 
position extended from at least one of the lower and 
upper magnetic shields of the huge magneto-resistive 
head. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the huge magnetoresistance-effect head and guidance head which carried out 
the laminating and which were formed on the nonmagnetic insulation substrate. As for the 
aforementioned huge magnetoresistance-effect head, the laminating of lower magnetic shielding 
and the up magnetic shielding is carried out on the aforementioned nonmagnetic insulation 
substrate. In the compound magnetic head which has the huge magnetoresistance-effect 
element formed through the insulating layer between these lower magnetic shielding and up 
magnetic shielding The compound magnetic head characterized by having the copper radiation fin 
connected to the magnetic shielding concerned at the place which at least one side of the 
aforementioned lower magnetic shielding and up magnetic shielding extended. 
[Claim 2] The compound magnetic head according to claim 1 characterized by having the copper 
radiation fin connected to the magnetic shielding concerned at each extended place of the 
aforementioned lower magnetic shielding and up magnetic shielding. 

[Claim 3] The lower magnetic core of the aforementioned guidance head is the compound 
magnetic head according to claim 2 characterized by being formed on up magnetic shielding of 
the aforementioned huge magnetoresistance-effect head, and having the copper radiation fin 
connected with the each at each extended place of lower magnetic shielding, up magnetic 
shielding, and a lower magnetic core. 

[Claim 4] Each class of the aforementioned copper radiation fin is the claim 2 characterized by 
connecting by the copper layer formed between them mutually, or the compound magnetic head 
given in three. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the compound magnetic 
head which improved the diffusion effect of the heat especially generated in the exiting coil of a 
huge magnetoresistance-effect element or a guidance head about the compound magnetic head 
which carried out the laminating of a huge magnetoresistance-effect head and the guidance 
head. 
[0002] 

[Description of the Prior Art] In order to raise the recording density to magnetic-recording 
media, such as a magnetic disk drive, as the magnetic head which performs record and read-out, 
a guidance head and a huge magnetoresistance-effect head came to be used respectively, A 
guidance head forms the magnetic path of the lower magnetic core and up magnetic core which 
consist of the magnetic substance, makes these magnetic-cores nose of cam counter through 
the magnetic-gap layer which consists of non-magnetic material, is used as a magnetic pole, 
counters a magnetic-recording medium, and is moved relatively. By passing the signal current to 
the exiting coil wound around the magnetic path of a magnetic core, a magnetic signal is 
recorded on a magnetic-recording medium. On both sides of nonmagnetic body whorls, such as 
copper, as for the huge magnetoresistance-effect head, the ferromagnetic layer is arranged at 
the both sides. An antiferromagnetic substance layer adjoins, is arranged and the magnetization 
direction in the ferromagnetic layer is being fixed to one ferromagnetic layer (pin). The 
magnetization in the ferromagnetic layer of another side is in the state where it can rotate 
freely. The magnetization which is in the free state can be rotated by the external magnetic field. 
The resistance to the current which flows nonmagnetic body whorls, such as copper inserted in 
both the ferromagnetic layer, changes by being the mutual direction, for example, the parallel, or 
the anti-parallel of magnetization in both the ferromagnetic layer. If it is made to counter with 
the magnetic-recording medium which had this huge magnetoresistance-effect element recorded 
and arranges, since resistance changes, a magnetic signal can be read with the magnetic signal 
of a magnetic-recording medium. 

[0003] The cross section of the compound magnetic head which carried out the laminating of 
such a huge magnetoresistance-effect head and the guidance head is illustrated to drawing 5 . 
Drawing, 1 is a nonmagnetic insulation substrate which is a head slider, and on it, the huge 
magnetoresistance-effect head 2 and the guidance head 3 carry out the laminating of it, and it is 
formed. As for the huge magnetoresistance-effect head 2, the huge magnetoresistance-effect 
element 23 is arranged through the insulating layer 24 between the lower magnetic shielding 21 
and the up magnetic shielding 22. This huge magnetoresistance-effect element 23 is approached 
and formed in the medium opposite side 4 of the magnetic head. The lead of the huge 
magnetoresistance-effect element 23 is omitted in this drawing. The insulating layer 12 is formed 
also between the huge magnetoresistance-effect heads 2. i.e., the lower magnetic shielding 21 
and the nonmagnetic insulation substrate 1 . In addition, the up magnetic shielding 22 serves as 
the lower magnetic core 31 of the guidance head 3 in this drawing. 

[0004] The guidance head 3 forms the magnetic path by the lower magnetic core 31 and the up 
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magnetic core 32. and each magnetic core has a magnetic pole in the point through the gap layer 

33 between them. Th.s magnetic pole is prepared in the medium opposite side 4. The exiting coH 

34 IS wound so that a magnetic path may be surrounded 

mrS* ''l^^/'J'^^f magnetic-head lower part, and it was prolonged and the lower 

magnetic shielding 21 was formed as conventionally shown by the two-dot chain line of Sng 
I . Moreover. ,t continued all over the magnetic-head lower part, and the up magnetic sSf/ 
2? and 2^ '"l^'^"^? ^.f"*^ ^O""^^'- ^hus. when the lower part and the Cp magnetic shlelSng 
IL T^'T"^ '"^^"^f^-head lower part and are prolonged, there is a 

shie Hin ' I ' ^"'^ ^"''^""^^ h^^d 3 may enter into lower magnetic 

tt- 1 ^""'^ T*^^ ' ""^ '""y ^ Then, in order to prevent 

this, as shown in drawm^S , making small lower magnetic shielding 21 of the huge 

ZZl'T^T^'^^r"" ^^^i^ *° ^^^^ preventing the disturbance magnetic field to 

the huge magnetoresistance-effect element 23 is performed. Moreover, to the size which can 
form the loop of a magnetic path by the up magnetic core 32. i.e.. the size to a connec^on place 
with the up magnetic core 32. in order to make the inductance of the guidance heaS 3 small and 
to improve a RF property in connection with the further densification of record it has cor^e to 
make small the length of the up magnetic shielding 22 31. i.e.. a lower magnetic core 

JT^Tnlr^"'* '° Invention] Since the lower magnetic shielding 21 and the lower 

TtaSd in the ton ^"h "t" T'^^'^'^ ^''^'^'"^^ conductivity is good As 

male .111 th '' 1 k u ^ l^r' '"^^"^^'^ ^^'^'^'"^ ^1 and the lower magnetic core 31 are 
Tuctn ! part which had them conventionally will be filled up with insulating materials 
such as an alumina. Insulating materials, such as an alumina, are the low things of thermaf 
conductivity as compared with a metal. Therefore, diffusion of the heat which produced the 
read-out current which flows a huge magnetoresistance-effect element, and th^exTng coll by 
lmeT"se?"th ^^^P-^*"- ^ ^uge magnetoresistanc^-ef^c^ 

leaZr to H h there is a possibility of 

tnnSf '^'^^ ^•'S^ breakdown of an element or an on-the-strength fall. 

l3 m?.n1; ^ "'"'^^ '"-de small the size of 

lower magnetic shielding or up magnetic shielding (lower magnetic core) to the size needed 

tTerr^i^sr l^ec^ '"^ ^'^^ "'^"^^^ ^^^^ -^'^^ -'^^ .ooT:tr"::ttt of 

[0008] 

[Means for Solving the Problem] The compound magnetic head of this invention has the huee 
magnetoresistance-effect head and guidance head which carried out theC nating and S 
were formed on the nonmagnetic insulation substrate. As for the aforementioned huge 
magnetoresistance-effect head, the laminating of lower magnetic shielding and the up magnetic 
shielding IS carried out on the aforementioned nonmagnetic insulation substrate In whaT hTs Sie 
mag^trsh^^^^^^^^^^ element formed through the insulating layer between these owL 

magnetic shielding and up magnetic shielding It is characterized by having the copper radiation 
fin connected to the magnetic shielding concerned at the place which atleast one sTde oU^e 
?nnnoT Tu °"u "'^^"^"^ ^^'^'^'"^ -"^g^^t'c shielding extended 

rS 7 f ^bove-mentioned compound magnetic head of this invention can have the copper 

afotr t '° '""^^''^ '^'^'^'"^ concerned at each extended place of the 

?nni nTf magnetic shielding and up magnetic shielding 

LOOIOj In the compound magnetic head of this invention, the lower magnetic core of the 
aforementioned guidance head is formed on up magnetic shielding of the aforement oned huge 

aTfaTeTnd:^ V'^'l f^^^'' '^^^ connect^^he each 

at each extended place of lower magnetic shielding, up magnetic shielding, and a lower magnetic 

[0011] Moreover, in the compound magnetic head of this invention, each class of the 

themrutuaSy ^^PP^'" '^V^^ ^o^med between 

[0012] 
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[Embodiments of the Invention] this invention is explained in detail, referring to a drawing below. 
Drawing 1 is the cross section of the compound magnetic head by one example of this invention, 
and drawing 2 is a cross section for the compound magnetic head of drawing 1 explaining the 
manufacture method of a lower magnetic core and a copper radiation fin. After having formed a 
part of copper radiation fin in piles, carrying out sputtering of the alumina film and attaching it 
further on lower magnetic shielding, drawing 2 (A) Carrying out CMP (chemical mechanical 
polishing) is shown. Drawing 2 (B) is CMP. after having formed a part of lower magnetic shielding 
in piles, carrying out sputtering of the alumina film and attaching it further on a copper radiation 
fin. It is CMP, before carrying out is shown, and copper appears in a front face, in case CMP of 
drawing 2 (C) is carried out. The case where it stops is shown. In drayNingJi , the cross section of 
the compound magnetic head by other examples of this invention and draMng .4 show the cross 
section of the compound magnetic head by the example of further others of this invention. In 
drawing 5 which shows these drawings and the conventional compound magnetic head, common 
parts are shown using the same reference mark. 

[0013] In the compound magnetic head by one example of this invention shown in drawing 1 , 
probably, there is no need for explanation, since the nonmagnetic insulation substrate 1 which is 
a head slider, an insulating layer 12, the lower magnetic shielding 21, the up magnetic shielding 
22, the huge magnetoresistance-effect element 23. the lower magnetic core 31 (it serves as the 
up magnetic shielding 22), the up magnetic core 32. the magnetic-gap layer 33, and the exiting 
coil 34 are carrying out the same structure as what each showed to drawing 5 . Here, the copper 
radiation fin 26 which carried out the almost same thickness as the lower magnetic shielding 21 
is formed in the place which the lower magnetic shielding 21 extended, and one side edge side of 
the copper radiation fin 26 is connected to the side edge side of the lower magnetic shielding 21. 
Moreover, the copper radiation fin 27 which carried out the almost same thickness as the up 
magnetic shielding 22 is formed in the place which the up magnetic shielding 22 extended, and 
one side edge side of the copper radiation fin 27 is connected to the side edge side of the up 
magnetic shielding 22. Here, the insulating layer 24 is prolonged between two copper radiation 
fins 26 and 27 from between the lower part and the up magnetic shielding 21 and 22. 
[0014] Since the copper radiation fins 26 and 27 are mostly continued and prolonged into the 
whole portion under the exiting coil 34 of the guidance head 3 ft-om the lower part and the up 
magnetic shielding 21 and 22. via the upper part and lower magnetic shielding, the heat produced 
with the huge magnetoresistance-effect element 23 gets across to the copper radiation fins 26 
and 27, and is radiated. As compared with the area of a copper radiation fin, since the thickness 
of insulating layers 1 2 and 24 is thin, from a copper radiation fin, easily, heat will get across also 
to the copper radiation fin and the nonmagnetic insulation substrate 1 which are next, and will be 
radiated. 

[0015] The heat produced in the exiting coil 34 is also emitted from the copper radiation fin 27 
through the lower magnetic core 31 (namely, up magnetic shielding 22) through the insulating 
layer which has covered the coil. 

[0016] Thus, since the heat produced in the huge magnetoresistance-effect element 23 or the 
exiting coil 34 is radiated by the copper radiation fins 26 and 27, the temperature up of a huge 
magnetoresistance-effect element or an exiting coil can be prevented. As this result, while the 
increase of an output of a huge magnetoresistance-effect element is acquired, it leads to 
preventing an electrostatic discharge and electric migration, moreover, since thickness of the up 
magnetic shielding 22 was conventionally made thicker than required in order to raise the 
thermolysis effect, although there was an inclination for the position gap in read-out by the 
writing of the guidance head 3 and the huge magnetoresistance-effect head 2 to become large, 
thickness of the up magnetic shielding 22 can be made thin, and offset of writing and read-out 
can be made small — it became like 

[0017] In drawing 1 . although both the lower magnetic shielding 21 and the up magnetic shielding 
22 have attached the copper radiation fin, if a copper radiation fin is attached at least to one 
side, the thermolysis effect will arise. 

[0018] The cross section explaining manufacture of the copper radiation fin 26 and the lower 
magnetic shielding 21 is shown in drawing 2 . In drawing 2 (A), the lower magnetic shielding 21 
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was formed, upwards, it is what formed the copper seed film upwards by sputtering, and formed 
the copper layer by plating, and the alumina layer 25 is formed on it. It is shown that delete it 
and it carries out flattening by CMP processing to the height shown with a dashed line. As shown 
in drawing 2 (B). after forming the lower magnetic shielding 21 so that the copper layer might be 
plated, the copper radiation fin 26 might be formed upwards and it might lap in part and attaching 
the alumina layer 25 on it. to the height shown in a dashed line, by CMP processing, it deletes 
and flattening may be carried out. Or as shown in drawing 2 (C), CMP processing can be 
performed to the height (a dashed line shows) which does not reach the copper radiation fin 26, 
and it can also leave the alumina layer 25 in part on the copper radiation fin 26. Since copper 
has a possibility of **********ing in the case of CMP. there can be no **** in the liquid of CMP 
about copper in this way. 

[0019] A copper connection layer can be attached so that the copper radiation fin 26 might be 
formed upwards and an insulating layer 24 may be formed, as shown in drayying 2 , or it may 
explain later. Although manufacture of the copper radiation fin 26 was explained referring to 
drawin g 2 , the copper radiation fins 27 and 28 prolonged and formed fi^om the up magnetic 
shielding 22 or the lower magnetic core 31 can be formed similarly. 

[0020] The compound magnetic head of other examples of this invention and the example of 
further others is shown in drawing 3 and drawing 4 . The lower magnetic core 31 which became 
another on the up magnetic shielding 22 as for the compound magnetic head the up magnetic 
shielding 22 indicates it to be to drawing 3 and 4 although the compound magnetic head of 
d ra wing 1 served as the lower magnetic core 31 is formed. Thus, by a lower magnetic core s 
becoming another and preparing it from up magnetic shielding, the influence of the magnetic- 
domain change on up magnetic shielding by the magnetic field of the guidance head 3 becomes 
the small small thing of a noise. 

[0021] In drawing 3 and the compound magnetic head of 4, the copper radiation fin 28 linked to 
this core is formed in the place which the lower, magnetic core 31 extended. The copper 
connection layer 29 is formed among the copper radiation fins 26, 27. and 28. and the 
thermolysis effect is further raised in drawing 4 . 
[0022] 

[Effect of the Invention] it explained in detail above — as — the compound magnetic head of 
this invention — the lower part — and — or since the copper radiation fin is connected and 
prepared in up magnetic shielding, the heat produced from the huge magnetoresistance-effect 
element can be radiated, and a temperature rise can be prevented Consequently, while the 
increase of an output of a huge magnetoresistance-effect element is acquired, an electrostatic 
discharge and electric migration can be prevented. 

[0023] Moreover, since generation of heat from the exiting coil of a guidance head can also be 
emitted by the copper radiation fin. the temperature rise of a coil can be prevented collectively. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Qr.^wing 1^ It is the cross section of the compound magnetic head by one example of this 
invention. 

[Drawing 2] It is a cross section for the compound magnetic head of this invention explaining 
manufacture of lower magnetic shielding and a copper radiation fin. 

[Drawing 3] It is the cross section of the compound magnetic head by other examples of this 
invention. 

[Drawin g 4] It is the cross section of the compound magnetic head by the example of further 
others of this invention. 

[Drawin g 5] It is the cross section of the conventional compound magnetic head. 
[Description of Notations] 

1 Nonmagnetic Insulation Substrate 
1 2 24 Insulating layer 

2 Huge Magnetoresistance-Effect Head 

21 Lower Magnetic Shielding 

22 Up Magnetic Shielding 

23 Huge Magnetoresistance-Effect Element 
25 Alumina Layer 

26, 27, 28 Copper radiation fin 
29 Copper Connection Layer 

3 Guidance Head 

31 Lower Magnetic Core 

32 Up Magnetic Core 

33 Magnetic-Gap Layer 

34 Exiting Coil 

4 Medium Opposite Side 



[Translation done.] 



http;//www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi^ejje 



03/04/02 



